Since restricted resident work hours have reduced resident participation in traditional educational activities, we wanted to evaluate e-mail-based education in an internal medicine residency. One internal medicine faculty member sent four clinical case-based questions per week to all internal medicine residents over a 10-month period (132 questions total). The mean percentage of participation on a set of questions was 69% (range, 43% to 97%). The mean percentage of correct answers on all questions for all residents was 70% (range, 15% to 100%). Seventy-three percent of the question sets resulted in an electronic interaction between the residents and the faculty sponsor. Based on an anonymous survey, 96% of the residents found the program useful. The faculty sponsor spent 60 to 150 minutes per week on this activity. We think that this program increased overall reading since it did not replace any traditional activity; further, it provided practice with board-type questions. This approach can supplement the educational curriculum for internal medicine training. R esidency programs now face more challenges in providing quality education in the context of complicated patient care and the duty-hour standards instituted by the Accreditation Council for Graduate Medical Education in July 2003. Electronic or web-based learning can supplement or replace traditional teaching, and several studies have evaluated the effi ciency of web-based learning, the ability to retain knowledge from online education, and the impact of computer questions on diff erent learning styles (1-3). Electronic mail off ers effi ciency and convenience to residents, and its integration into medical education can support adult learning goals by increasing the involvement of the learner in the educational activity through interaction with the faculty and other learners (4, 5) . However, recent studies have not always reported positive outcomes, which could refl ect diff erent learning styles or diff erent workloads and time constraints (4, 6, 7) . Our study objective was to evaluate the feasibility of e-learning in an internal medicine residency program and to determine if residents would participate.
METHODS
Th e internal medicine residency of Texas Tech University Health Sciences Center of Lubbock, Texas, had 32 categorical residents and two preliminary residents during the time of this project. Most clinical rotations take place at School of Medicine facilities or the adjacent University Medical Center Hospital. Th e department has daily conferences at 8:00 am and noon. Th e department rigorously follows work hour rules, and these regulations have reduced the residents' opportunities to attend conferences and structured learning activities.
One internal medicine faculty member e-mailed two clinical case-based questions to the internal medicine residents twice a week for 8 months. Th is individual is an American Board of Internal Medicine-certifi ed nephrologist with extensive experience in student, resident, and fellow education. E-mail responses from the residents were due by midnight the same day. Th ese questions had the same format as questions on the American Board of Internal Medicine certifi cation examination and were adapted from several resources after careful review for content, including the Medical Knowledge Self-Assessment program sponsored by the American College of Physicians. After discussion with the residents, the format was changed from two questions twice a week to four questions once a week. Th ese questions were sent on a Tuesday with answers due on Friday. Th e faculty member coordinated this project and replied to individual residents to stimulate discussion throughout the week.
Th is report covers 132 questions sent over a 10-month period. All questions and responses were saved in an electronic folder and were analyzed weekly to track the percentage of participation, the percentage of correct answers, the frequency of electronic interaction between the residents and the faculty sponsor, and the content areas with low scores. We used an anonymous survey (www.surveymonkey.com) to learn the residents' opinions about this program, and we administered a learning style inventory based on the Myers-Briggs Type Indicator personality test to determine the distribution of learning styles in our program. Th e institutional review board at Texas An interactive web-based project to stimulate internal medicine resident reading using board-type questions Meryem Tuncel-Kara, MD, Ebtesam Attaya Islam, PhD, MD, Helen Wang, MD, John Pelley, PhD, and Kenneth Nugent, MD Tech University Health Sciences Center in Lubbock approved the analysis of this project for publication.
RESULTS
Th e mean percentage of participation on a set of questions was 69% ± 12%, with a range of 43% to 97%. Th e mean percentage of correct answers on all questions for all residents was 70% ± 22%, with a range of 15% to 100%. Th ere was no signifi cant diff erence in the percentage of answers correct between the three resident training levels based on chi-square analysis. Seventy-three percent of the question sets resulted in electronic interactions between the residents and the faculty sponsor.
The response rate to the anonymous survey was 72%. Ninety-six percent of the respondents found the program useful, and 78% said they routinely looked up information before submitting their answers. Eighty-seven percent thought that the answers provided by the faculty sponsor stimulated reading. Th e faculty sponsor spent 60 to 150 minutes per week on this activity. Our residency program had 18 sensing type and 12 intuitive type learners based on the Myers-Briggs test.
DISCUSSION
Most internal medicine residents in our program participated in this web-based project. Th is supplemental program increased overall reading since it did not replace any traditional activity. It provided practice with board-type questions and stimulated interaction with the faculty sponsor and review of pertinent literature. Overall, this program has been successful and well received and has the potential to distribute 600 questions over a 3-year residency program. In addition, this approach can provide images and fi gures relevant to patient care. However, the time demands on the faculty sponsor are relatively high, since only one faculty member participated in writing and answering the questions.
Diff erent learning styles of internal medicine residents may infl uence the outcomes of any educational project. Th e four learning styles based on Kolb's 12-item assessment tool include assimilators, convergers, divergers, and accommodators (8). Adesunloye et al found that most internal medicine residents (42%) and attending physicians (55%) were assimilators who prefer lectures, reading, and analytical models (9) . In their study, 32% of the residents were convergers, 10% divergers, and 16% accommodators (9) . Convergers like to experiment with practical application of new ideas, accommodators prefer "hands-on" experience, and divergers prefer to work in groups (10) (11) (12) . Consequently, learning styles among internal medicine residents are diverse and likely infl uence participation in any education project. A 23-year-old man seeks evaluation for low back pain. He states that when he first awakens there is a dull aching pain in his lower lumbar and gluteal region. When he first noticed the pain about 6 months ago, he thought the pain might be related to his mattress, but it has worsened even after buying a new mattress. Most mornings, it takes about 45-60 min to loosen up after he has awakened, but the pain will recur if he is idle. He is currently in law school and finds it increasingly difficult to remain in classes because of back pain. When he exercises, the pain lessens. There are occasional nights that the pain will awaken him from sleep, and he will have to move around and stretch his back to improve the pain. On physical examination, there is pain with palpation at the iliac crests, ischial tuberosities, greater trochanters, and heels. With maximal inspiration, the chest expands 4 cm, and there is decreased flexion of the lumbar spine. A radiograph of the pelvis shows erosions and sclerosis of the sacroiliac joint bilaterally. We used the Myers-Briggs-based learning style inventory to evaluate the learning style of our residents. Sixty percent of our residents described themselves as sensing types who prefer to give their attention to specifi cs and details. Th eir learning is focused in the present on "what is," and they are uncomfortable with the uncertainty of guessing or prioritizing. Th e remaining 40% of our residents described themselves as intuitive types who prefer to give their attention only to those details that are needed to construct relationships and patterns. Th eir learning is focused more on the future using "what if " thinking, and they enjoy using their imagination to address uncertainty and organize relationships. Both the sensing-type and the intuitive-type learning styles can benefi t from our approach to e-learning but for diff erent reasons. Th e sensingtype learners benefi t strongly from the insight gained from understanding the wrong answers. Since all answer choices are rational, they all contain elements of conditional probability and thus a lack of certainty. Some answer choices hinge on very specifi c combinations or patterns of variables that can be readily perceived by a sensing-type learner. Th e intuitivetype learners have little diffi culty in ruling out wrong answers that don't fi t the patterns that they instinctively see, provided they remember enough facts. Th ey benefi t from an increase in the essential fact base on relevant topics in internal medicine, which can be provided through e-learning. However, independent of learning style, residents must learn, and e-learning provides an effi cient process relevant to both residents and training programs.
Which of the following tests is most likely to be positive in this individual

